This is a continuation in the theoretical study of scattering initiated by two coherent beams. Here the attering by multiple independent centers is discussed. The presence of these centers involves some problems, which are not present in scattering with a single beam. I show how these problems may be overcome, thus allowing the phase of the scattering amplitude to be determined experimentally.
Through the interfex ence with the known Rutherford amplitude, the phase of the remaining part of the amplitude may be determined. The separation of the interaction into two parts does not'necessarily mean that the scattering amplitude can also be separated into two parts. Additional assumptions must be added, which reduce the effectiveness of the Coulomb interference method.
Nonetheless, this method is used in proton-proton scattering' for the determination of the phase of the strong nucleon scattering amplitude near the forward direction. It must be noted that this method is only valid when the exact Coulombic force is known or present in a given scattering problem.
The method of phase-shift analysis' is another exception. ' At sufficiently low energy, the cross section is isotropic and the s wave dominates the scattering amplitude. The s-wave phase shift is then "continuously" followed by taking measurements at somewhat higher energies. As highex partial waves successively enter, they will be followed closely and detected from the measurements. The best known applications of this method are in phase-shift analyses in nucleon-nucleon and meson-nucleon interactions. ' Let us assume that in the target region there are N independent scattering centers, by which it is meant that the scattering from each of these centers is independent of the presence of the other centers. The position of each center is denoced by the vector r, . The coordinate system is so chosen that its origin is located at the mean position of scattering centers (Q", , r& =0). This choice is just for convenience and does not impose any restriction. The two incident coherent beams have the momenta R, and k, such that e =1'=k'=2m'/a2
where V(r'} is the potential, which is assumed to be the same for all the centers. The direction of the scattered wave has been denoted by n. (2.6), we can express the coherent scattering amplitude as E, (k"%"n) = f(k"n)e "" "i" i +af(k;n)e "" "2"~, 
Equations (2.8) and (2.11) form the theoretical basis for the study of the scattering of coherent beams by multiple centers. The observed differential cross sections dZ1" (k"k"n}and dZ~c$"k"n) depend not only on the single-center scattering amplitude, but also on the spatial structure of the target. 
where da(%"n) is the conventional differential cross section mith respect to a single center. Equation (3.5) expresses the fact that the spatial factor A.~can be measured through a single-beam scattering experiment. The factor A" might be obtained theoretically, if the spatial distribution of centers in the plane target is known. As an example, we will study the special case in which the centers are randomly distributed. Then the observed structure factor 4" given by Eq. {3. 4) has to be randomly averaged over these centers. The 
As a result of the random summation, the cross term in Eq. (4.1) vanishes. The differential cross section dZ~N(k"k"n} depends only on the magnitude of the scattering amplitude f(k"n). Equation (4.1) can also be obtained for two incoherent beams. Hence the randomness of the scattering centers has eliminated the coherence effect and dropped out the phase information in the measured differential cross section dZz" (R"k". n).
To recover the lost information one has to employ the coincidence measurement.
The coincidence measurement, which was first introduced by Dunworth, " has been utilized very extensively as a method for measuring various properties of nuclear energy levels. ' There are a number of different types of coincidence experiments. Here we shall only refer to the simplest one, which consists of the coincidence measurement of the differential cross section at two distinct directions. For a single scattering center, the coincidence measurement leads to the observed quantity" (4 2) which depends on both the directions n and n'. For the noninterference scatterings by N independent centers, the observed quantity in the coincidence measurement is the direct sum of these quantities from each individual center: After performing a random summation over the scattering centers, one arrives at the expression
For elastic scattering the unitarity relation" can be expressed as
( 4.8) is the conventional total cross section. The symmetry with respect to time reversal" yields the following restriction on the scattering amplitude:
With the help of the above relation, one can perform the integration of the measured quantity Kz"(K"k"n, n') with respect to dQ-"and dQ-". :
If the potential V(r) is invariant under space reflection, " then f(k"n,) = f (-k"-n,). ('+2Re[af(k2; n) 
The analysis of such a determination is rather a simple one, which I have discussed in the scattering by a single center previously. ' These above results are quite easy to obtain. I leave it to the interested readers.
where n, , P, , and y, are arbitrary integers. From Eqs. (2.7) and (2.10), the scattering amplitude of the crystal diffraction has the form Z", (R"k"n) 
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